under control of 
storing in 



ar 



What is claimed is: 

In a network having a plurality of computer systems each including a processor, a memory 
and a network adapter, the memory containing a data structure used for storing a common 
data buffer, a method for the sending and receiving of application program data by layers or 
sub-layers of at least one communications protocol without recopying of the application 
program data, coi^iprising: 

sending computer system, 

a plurality of pointers to locations within the common data buffer, a start 
d an end location of a next slice of data being sent; 
appropriate header to the slice of data being sent by placing the header in 
the cormnon data buffer immediately preceding the location within the 
c^Dmmon data buffer pointed to by the start pointer and adjusting the start 
ointer to point to a memory location within the common data buffer of a 
irst byte of the header added to the data contained in the common data 
)uffer; and 

invoking a send procedure of a next lower protocol layer and transferring by an 
address reference the slice of data to be sent by the next lower protocol layer; 
and 

under control of a receiving computer system. 



adding ai 
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invoking a receive mithod of a next lower protocol layer; 

processing and removing any header added to a received slice of data from the send 
procedure of/the same protocol layer level on the sending computer system 
by adjustingja start pointer initially pointing to a memory location within the 
common d^a buffer of a first byte of the header to point to a first memory 
location wythin the common data buffer following the header; and 

exiting and retuming by an address reference to a receive procedure of a next higher 
protocol Bayer the received slice of data. 

In a computer system ir eluding a processor, a memory and a network adapter, the memory 
containing a data struct ire used for storing a common data buffer, a method for the sending 
of application program data by layers or sub-layers of at least one communications protocol 
without recopying of the application program data, comprising: 

storing in a plu 'ality of pointers to locations within the common data buffer, a start 

and an jnd location of a next slice of data being sent; 
adding an appropriate header to the slice of data being sent by placing the header 
in the c ommon data buffer immediately preceding the location within the 
common data buffer pointed to by the start pointer and adjusting the start 
pointer to point to a memory location within the common data buffer of a 
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first byte of th(e header added to the data contained in the common data 
buffer; and 

invoking a send procedure of the next lower protocol layer and transferring by an 
address reference the slice of data to be sent by the next lower protocol layer. 



3. The method for sending application data of claims 1 or 2 wherein a checksum is added to the 
header in the common data buffer preceding the slice of data being sent. 



4. The method for sending application data of claims 1 or 2 wherein the transferring step includes 
any application data or information required by the send procedure of the next lower protocol layer. 

5. The method for sending applic ition data of claims 1 or 2 further comprising the step of adjusting 



a size of the slice of data to be si 



nt by the next lower protocol layer by adjusting the end pointer. 



6. In a computer system including a processor, a memory and a network adapter, the memory 
containing a data structxire used for storing a common data buffer, a method for the receiving of 
application program data by layers or sub-layers of at least one communications protocol without 
recopying of the application program data, comprising: 

invoking a rec eive procedure of a next lower protocol layer; 

\ 
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processing and ren oving any header added to the received sHce of data by a send 
procedure of the same protocol layer level on a sending computer system by 
adjusting a start pointer initially pointing to a memory location within the 
common data buffer of a first byte of such header to point to a first memory 
location wphin the common data buffer foUow^ing the header; and 
exiting and returriing by an address reference to a receive procedure of a next higher 
protocol iayer the received slice of data. 



7. The method for receiving application data of claims 1 or 6 wherein a checksum following the 
header and added by the sendipg computer system is removed fi-om the received slice of data in the 
common data buffer. 



8. The method for receiving application data of claim 7 wherein the checksum is removed by 
adjusting the start pointer oi the data buffer to point to the memory location following the checksum. 



9. The method for recei 



transferring any applicatiqn 
protocol layer. 



ring application data of claims 1 or 6 further comprising the step of 
data or information required by the receive procedure of the next higher 
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10. A computer system for the sending and receiving of application program data by layers or sub- 
layers of at least one communica^ons protocol without recopying of the application program data, 
comprising: 

a processor for processidg data from an application program; 
a data structure in memory including a common data buffer used for the storing of 

application data/being sent and received; 
a component that sends application data stored in said data structure by, 

storing in a plurality of pointers to locations within the common data buffer, a start 

and anlend location of a next slice of data being sent; 
adding an appropriate header to the slice of data being sent by placing the header 
in thd common data buffer immediately preceding the location within the 
common data buffer pointed to by the start pointer and adjusting the start 
poinrer to point to a memory location within the common data buffer of a 
firsD byte of the header added to the data contained in the common data 
buffer; and 

invoking ^ send procedure of a next lower protocol layer and transferring by an 
adAress reference the slice of data to be sent by the next lower protocol layer; 



ami 



a component that 
invoking a 



receives application data stored in said data structure by, 
receive procedure of a next lower protocol layer; 
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processing and remo zing any header added to a received slice of data by a send 
procedure of he same protocol layer level on a sending computer system by 
adjusting a s art pointer initially pointing to a memory location within the 
common data buffer of a first byte of the header to point to a first memory 
location within the common data buffer following the header; and 
exiting and retuming to the receive procedure of a next higher protocol layer the 
received slice of data. 

11 . A computer system for the sent ling of application program data by layers or sub-layers of at least 
one communications protocol wimout recopying of the application program data, comprising: 
a processor that processeu data fi*om an application program; 

a data structure in men: ory including a common data buffer used for storing of the 

appHcation data being sent and received; 
a component that sends c ata stored in said data structure by, 

storing in a plurality of pointers to locations within the common data buffer, a start 

and an eni location of a next slice of data being sent; 
adding an approj riate header to the slice of data being sent by placing the header 
in the co nmon data buffer immediately preceding the location within the 
common data buffer pointed to by the start pointer and adjusting the start 
pointer to\ point to a memory location within the common data buffer of a 
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first byte of 
buffer; and 
invoking a send pn 



the header added to the data contained in the common data 



cedure of a next lower protocol layer and transferring by an 



address reference the slice of data to be sent by the next lower protocol layer. 

12. The computer system for sendmg application data of claims 1 0 or 1 1 wherein the component that 
sends application data adds a checksum to the header in the common data buffer preceding the slice 
of data being sent. 

1 3 . The computer system for sejiding application data of claims 1 0 or 1 1 wherein the component that 
sends application data transfers any application data or information required by the send procedure 
of the next lower protocol layer. 



14. The computer system for 
sends application data adjust 
the end pointer. 



ending application data of claims 1 0 or 1 1 wherein the component that 
s a size of data to be sent by the next lower protocol layer by adjusting 



15. A computer system for 
least one communications drotocol 



the receiving of application program data by layers or sub-layers of at 
without recopying of the application program data, comprising: 
a processor that probesses data from an application program; 
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mpr 



a data structure in mpmory including a common data buffer used for storing of the 

application datA being sent and received; 
a component that receives data stored in said data structure by, 

invoking a receive procedure of a next lower protocol layer; 
processing an i removing any header added to a received slice of data by a send 
procec ure of the same protocol layer level on a sending computer system by 
adjusmng a start pointer initially pointing to a memory location within the 
common data buffer of a first byte of the header to point to a first memory 
location within the common data buffer following the header; and 
exiting ana returning to a receive procedure of a next higher protocol layer the 
redeived slice of data. 



16. The computer systern for receiving of application program data of claims 10 or 15 wherein the 



component that receiv 



system firom the receiv<:d slice of data in the common data buffer. 



17. The computer sys 
component that receive 
data buffer to point to 



application data removes a checksum added by the sending computer 



em for receiving of apphcation program data of claim 16 wherein the 
application data removes the checksum by adjusting the start pointer of the 
1 he memory location following the checksum. 
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IS.The computer system for rece iving of application program data of claims 10 or 15 wherein the 
component that receives applicatton data transfers any application data or information required by 
the receive procedure of the nex higher protocol layer. 



computer program im 



19. A computer readable medium containing a computer program for the sending and receiving of 
application program data by lai^ers or sub-layers of at least one communications protocol without 
recopying of the application piogram data, said computer program comprising: 

computer program ins tructions that generate a data structure in a memory including a 
common data I uffer used for storing of the application data being sent and received; 

tructions that send data stored in said data structure by, 
storing in a pmrahty of pointers to locations within the common data buffer, a start 

and ail end location of a next slice of data being sent; 
adding an appropriate header to the slice of data being sent by placing the header in 
the c )mmon data buffer immediately preceding the location within the 
conn non data buffer pointed to by the start pointer and then adj usting the start 
poin :er to point to a memory location within the common data buffer of a 
first byte of the header added to the data contained in the common data 
buffer; and 

invoking a send procedure of a next lower protocol layer by transferring by an 
address reference the slice of data to be sent by the next lower protocol layer, 
nstructions that receive data stored in said data structure by, 



computer program 
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invoking a receive procedure of a next lower protocol layer; 

processing and removing any header added to a received slice of data by a send 
procedure of ttje same protocol layer level on a sending computer system by 
adjusting a start pointer initially pointing to a memory location v^ithin the 
common data puffer of a first byte of the header to point to a first memory 
location within the common data buffer following the header; and 

exiting and retuming to a receive procedure of a next higher protocol layer the 
received slice of data. 



20. A computer readable mediumi containing a computer program for the sending of application 
program data by layers or sub-layers of at least one conmiunications protocol without recopying the 
application program data, said co nputer program comprising: 

computer program instruc ions that generate a data structure in memory including a common 
data buffer used f )r storing of the data being sent; 



computer program instru 
storing in a plural 
and an ent 



tions that send data stored in said data structure by, 
ity of pointers to locations within the common data buffer, a start 
location of a next slice of data being sent; 
adding an appropriate header to the slice of data being sent by placing the header in 
the common data buffer immediately preceding the location within the 
common data buffer pointed to by the start pointer and adjusting the start 
pointer to point to a memory location within the common data buffer of a 
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first byte o 
buffer; and 
invoking a send pi 



the header added to the data contained in the common data 



ocedure of a next lower protocol layer and transferring by an 
address reference the slice of data to be sent by the next lower protocol 
layer. 



2 1 . The computer readable prod-am for sending application program data of claim 1 9 or 20 wherein 
the computer instructions that send data adds a checksum to the header in the common data buffer 
preceding the slice of data bemg sent. 

22. The computer readable program for sending application program data of claim 1 9 or 20 wherein 
the computer instructions that send data transfer any application data or information required by the 
send procedure of the next/lower protocol layer. 

23. The computer readable program for sending application program data of claim 19 or 20 wherein 
the computer instructions that send data adjust a size of data to be sent by the next lower protocol 
by adjusting the end pointer. 



24. A computer readable medium containing a computer program for the receiving of application 
data by layers or sub-layers of at least one communications protocol without recopying of the 
application program data, said computer program comprising: 
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computer program instruotions that generate a data structure in memory including a common 

data buffer used for storing of the data being received; 
computer program instructions that receive data stored in said data structure by, 
invoking a receive procedure of a next lower protocol layer; 
processing and/ removing any header added to a received slice of data by a send 
procediire of the same protocol layer level on a sending computer system by 
adjusting a start pointer initially pointing to a memory location v^ithin the 
common data buffer of a first byte of the header to point to a first memory 
locaftion within the common data buffer following the header; and 



exiting and returning to a receive procedure of a next higher protocol layer the 
rdceived slice of data. 



25. The computer profgram product for receiving application program data of claims 20 or 24 
wherein the program/ instructions that receive data remove a checksum added by the sending 
computer system froi i the received slice of data in the common data buffer. 

26. The computer pr )gram product for receiving application program data of claim 25 wherein the 
program instructions remove the checksum by adjusting the start pointer of the data buffer to point 
to the memory location following the checksum. 
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27. The computer program 
wherein the program instrui^tions 
required by the receive 



roduct for receiving appUcation program data of claims 20 or 24 
that receive data transfer any appHcation data or information 
ure of the next higher protocol layer. 



proc jd 



28. A computer readable medium containing a data structure stored in a memory of a computer 
system for access by an appli nation program being executed on said computer system for the purpose 
of sending and receiving ap plication data by layers or sub-layers of at least one communications 

3f application program data, said data structure comprising: 
a common d ita buffer containing the application data being sent or received and 

inclu ling free space preceding the application data; and 
a plurality of pointers that point to the locations in the common data buffer of a start 



protocol without recopying 



and 



an end of the data being sent or received. 
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